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Specification 

1. Title of the Invention: 

LSI 

2, Claim for the Patent: 

1 > An LSI, characterized by external circuit structure of making 
it possible to miniaturize and highly integrate the LSI , having many 
input/output signals in comparison with a logic scale, into chip size 
corresponding to the logic scale by making input/output buffers into 
double structure in an input/output direction, giving arrangement 
of making them connec table with internal circuits and input/output 
pads mutually, and connecting them with each other with metal wiring. 
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3. Detailed Description of tlie Invention: 
[Industrial Application Field] 

The present invention relates to an LSI , and in particular, to 
an LSI" having many "input /output 'signals in comparison with a .logic 
scale, and aims at being able to miniaturize and highly integrate 
it into chip size corresponding to the logic scale. 
[Conventional Art] 

In external circuits of a conventional LSI , pairs of an 
input/output buffer and an input/output pad were arranged in one-row 
alignment in a chip periphery . 

For this reason, when a logic circuit having many input/output 
signals in comparison with a logic scale was implemented as an LSI, 
an internal area larger than necessity was given according to the 
number of surrounding input/output terminals, many free areas existed 
there, and hence, it was not possible to avoid decrease of packaging 
density and hypertrophy of chip size. 

In addition, a well-known example of making a conventional LSI 
have multiple terminals can be seen in Japanese Patent Laid-open No. 
62-114259, for example. This has purport of using corner portions 
of chip sides effectively for input/output circuits, input/output 
buffer cells are divided into several pieces per circuit function, 
a part of functions of the input/output buffers arranged in the corner 
portions of the chip sides is replaced with those of center portions 
of the chip sides, but functions as the input/output buffers never 
have multiple structure in input/output directions - 
[Problems to be Solved by the Invention] 

When such a logic circuit that is mentioned above and had many 
input/output terminals in comparison with a logic scale was implemented 
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as an LSI, there was a problem that free areas increase in an internal 
area, packaging density becomes low, and chip size is enlarged in 
size corresponding to the number of input/output terminals. 
'~ :The present invent ion aims, at solving the above problem, and - 
miniaturizing and highly integrating an LSI, having the large number 
of input/output terminals in comparison with a logic scale, into chip 
size corresponding to the logic scale. 
(Means for Solving the Problems] 

The present invention achieving the above-described object 
arranges a foundation by two rows so as to be able to make input/output 
buffers into double structure in input/output directions beforehand 
in external areas, and secures wiring areas of internal circuits and 
input/output buffers, and wiring areas of the input/output buffers 
and input/output pads . 

On the other hand, also connecting terminals of the internal 
circuits to the external circuits are installed in intervals suitable 
for connecting to the input/output buffers of the external circuits. 

Then, upon circuit logic being determined, metal wiring is given 
to the internal circuits, connecting terminals with the external 
circuits are formed, the input/output buffers are formed in the external 
circuits, and internal circuit terminals and the input/output buff ers , 
and the input/output buffers and input/output pads are connected with 
metal wiring, respectively. 
[Operation] 

It enables double structure of input/output buffers of an LSI 
in input/output directions and wiring with their internal circuits 
and bonding pads by arranging a foundation of the input/output buffers 
by two rows in external areas, and emptying the wiring areas of internal 
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circuits and input/output buffers, and the input/output buffers and 
input/output pads in their up and down or left and right input/output 
directions . 

'V ..in addition,: i t.makeei wiring -b^tweeniboth circuits ef f icient-by 
adjusting connecting terminals of the internal circuits toward the 
external circuits to the intervals of the input/output buffers of 
the external circuits . 

Furthermore, it is completedby giving metal wiring to the internal 
circuits, forming the input/output buffers of the external circuits, 
and connecting the internal circuit terminals and input/output buf f ers , 
and the input/output buffers and input/output pads with metal wiring. 
[Embodiments] 

Hereafter, embodiments of the present invention will be explained 
according to Figures 1 and 2 . 

Figure 1 shows what makes input/output buffers into two rows in 
input/output directions, and arranges input/output pads outside in 
one row. Here, inside input/output buffers and input/output pads are 
connected with metal wiring. This wiring is possible by process 
technology equal to the conventional, whose some specifications are 
changed, similarly to wiring from the input/output terminals of the 
internal circuits to the outside input/output buffers. 

Here, the specification change is performed so as to achieve wiring 
between the input/output terminals of the internal circuits and the 
input /output buffers, and between the input/output buffers and 
input/output pads simultaneously by arranging the foundation of the 
input/output buffers in the external circuits in two rows in 
input/output directions. 

Figure 2 shows structure of making the input/output buffers into 
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two rows in input/output directions, and similarly making the 
input/output pads into two rows. That is, it is arranged into two 
rows of pairs of an input/output buffer and a bonding pad. Also in 
tHis. case , ' it :is:p^^^^ ?ame : ~- v 
as the upper example, and bonding wires used for connection from the 
inside input/output pads to the substrate are passed over the outer 
one row . 

In addition, it is also possible to apply further two rows on 
a grindstone and to make the input/output buffers into three or more 
multiple structure in the input/output directions . 
[Advantages of the Invention] 

When applying the present invention as described above, it is 
possible to highly integrate an LSI having many input/output terminals 
in comparison with a logic scale, for example, a logic LSI for data 
transfer, and to miniaturize chip size greatly. 

In addition, since it is possible to reduce free areas and to 
compress wiring in the internal circuits, delay of a signal accompanying 
wire length of each net is relaxed, and hence, it is also possible 
simultaneously to achieve acceleration . 

4. Brief Description of the Drawings: 

Figure 1 is a structural diagram of an embodiment of the present 
inven t i on ; and 

Figure 2 is a structural diagram of another embodiment. 

1 ... Input/output buffers, 

2 ... Input/output pads, 

3 ... Metal wiring, 

4 . . , Internal areas, 
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External areas . 



Figure 1 

1 Input/output buff 

2 Input/output pad 

3 Metal wiring 

4 Internal area 

5 External area 



